We report an extremely rare case of wandering spleen (WS) complicated with gastric volvulus and intestinal nonrotation in a male adult. A 22-year-old man who had been previously treated for Wilson disease was admitted with severe abdominal pain. Radiological findings showed WS in the midline of the pelvic area. The stomach was mesenteroaxially twisted and intestinal non-rotation was observed. Radiology results did not show any evidence of splenic or gastrointestinal (GI) infarction. Elective emergency laparoscopy confirmed WS and intestinal non-rotation; however, gastric volvulus was not observed. It was suspected that the stomach had untwisted when gastric and laparoscopic tubes were inserted. Surgery is strongly recommended for WS because of the high risk of serious complications; however, some asymptomatic adult patients are still treated conservatively, such as the patient in this study. The present case is reported with reference to the literature.
Introduction
Wandering spleen (WS) is an uncommon disease characterized by excessive mobility and displacement of the spleen from its normal position. Gastric volvulus is defined as gastric torsion of >180 along either the organoaxial (long) or mesenteroaxial (short) axis. Intestinal non-rotation is a subtype of malrotation, which is a congenital abnormal positioning of the bowel. WS mainly affects children and women of reproductive age; however, occurrence in men is rare. Surgery is strongly recommended for WS because of the high risk of serious complications if left untreated (1) . Complication with gastric volvulus is occasionally reported (2) (3) (4) (5) (6) , and WS with malrotation is extremely rare.
Case report
The patient was a 22-year-old man who had undergone treatment for neurological-type Wilson disease at the age of 13 years. The disease was well controlled with medication. The patient was admitted for sudden abdominal pain; however, he claimed that he had been experiencing abdominal pain since childhood. On examination, the abdomen was tender; however, no mass was detected. Laboratory data were nonspecific.
Plain abdominal radiography revealed an enlarged stomach in the left lower abdomen (Fig. 1 in the midline of the pelvic region (Fig. 2) . The ascending colon had shifted under the left diaphragm, and the small intestine was in the right lower abdominal cavity. The stomach was below the colon and had twisted mesenteroaxially. The distal inferior vena cava and superior mesenteric vein ran to the left of the aorta and superior mesenteric artery, respectively (Fig. 2) .
On the basis of these findings, WS with gastric volvulus and intestinal non-rotation was diagnosed. On contrast-enhanced CT, the splenic parenchyma was homogenous attenuation, suggesting the absence of splenic infarction. There was no evidence of ischemia or infarction of the gastrointestinal tract.
Abdominal pain reduced with the passage of a nasogastric tube. Elective emergency laparoscopy was then performed. WS and intestinal non-rotation were confirmed by laparoscopy. All supportive splenic ligaments were absent. The upper and lower colons were not fixed and shared the mesentery with the small intestine. The stomach was greatly enlarged; however, gastric volvulus was not observed. It was suspected that the stomach had untwisted when gastric and laparoscopic tubes were inserted. The laparoscopic wound was closed without surgical intervention. Requirement of further surgery was explained to the patient; however, the patient declined undergoing surgery because his symptoms improved after emergency laparoscopy. The patient has not experienced abdominal pain for 6 months.
Discussion
Although WS, gastric volvulus, and intestinal malrotation, including non-rotation, are uncommon and can occur independently, the three entities share a common congenital etiology: anomalous intraperitoneal visceral attachment originating from the dorsal mesentery. Both acquired and congenital mechanisms for WS are known. The former mainly occurs in multiparous women as a result of hormonal changes (7), whereas the latter is explained as the failure of fusion of the dorsal mesentery with the posterior body during fetal development (2) . This failure leads to incomplete formation of splenic supporting ligaments. The same mechanism explains the etiology of gastric volvulus, which results in the absence of gastrophrenic and gastrosplenic ligaments. The dorsal mesentery is also a key toward initiation of embryological intestinal rotation (8) . The problem of malrotation is seen not only in the malpositioning but also in malfixation of the bowel and mesentery (9) , as seen in the present case.
The complication of WS and gastric volvulus is reported occasionally (2-6,10-18). Of the 32 cases recorded, 28 cases were in the pediatric population, three cases were unknown, and only one case was in an adult (17) . Mesenteroaxial volvulus is more frequent than organoaxial volvulus (8 cases vs. 1 case), a ratio that is similar to that of the types of gastric volvulus in general. The complication of WS by non-rotation or any type of malrotation is reported relatively less frequently than that by gastric volvulus, of which there is only one case in the pediatric population (16) . In that case, gastric volvulus was also present as seen in the present case. The complication of malrotation is less common because it probably involves a more primitive stage of dorsal mesenteric development.
Splenopexy is the most commonly recommended treatment for WS (5, 6, 11, 19) . Splenectomy should be avoided because of the risk of postsplenectomic sepsis and the physiological importance of the spleen, unless unavoidable because of complications. Gastropexy is usually the treatment of choice when gastric volvulus is present (11, 14, 20) . In contrast, the treatment for malrotation in adults is still controversial when there is no herniation or if it is found incidentally on CT (21) .
In the present case, conservative therapy was selected because of the absence of potentially fatal complications and the patient's refusal for further surgery. To the best of our knowledge, there are no reports of long-term follow-up of non-surgical WS. However, conservative therapy may be inappropriate even for asymptomatic adult patients (19) . Allen and Andrews reported that 66% of patients with acute WS demonstrated no symptoms prior to occurrence of lifethreatening complications (22) . Although our patient has experienced an uneventful recovery for 6 months since he was discharged, splenopexy should have been performed at the time of initial laparoscopy.
We investigated the possibility that Wilson disease, the patient's initial condition, could be the secondary cause of WS or other abnormalities of intraperitoneal visceral attachments; however, no such relationship was found.
In conclusion, we report an extremely unusual case of WS complicated by gastric volvulus and intestinal nonrotation in an adult. These three entities share a common congenital abnormality originating from the development of the dorsal mesentery. Life-threatening complications in WS are unpredictable; therefore, the need for surgery should be highlighted.
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